Online appendix for
Bias in patient satisfaction surveys: a threat to measuring health care quality by Felipe Dunsch, David K. Evans, Mario Macis, and Qiao Wang This appendix includes more details on the data and estimation for the article "Bias in patient satisfaction surveys: a threat to measuring health care quality."
Data
As discussed in the paper, patients were randomly assigned to one of three experimental conditions: all positively framed statements, all negatively framed statements, or a random mix of the two. Enumerators visited clinics without providing advance notice, and they invited all patients who visited the clinic to participate. The random assignment of individual patients to treatments was generated by software ("SurveyCTO") on the tablets at the time of interview. The enumerators did not know in advance which set of statements would be presented, the surveys were anonymous, and the interviews were conducted with spatial separation from the PHCs to ensure confidentiality.
For the negatively framed statements, we avoided statements with the word "not", as deciding whether you disagree with the statement "You did not have enough privacy during your visit" can be confusing to respondents due to the double negative (Lietz 2010) . As such, in that case, we framed the statement as "You had too little privacy during your visit" in the negatively framed statements. All questions were asked in two stages. In the first stage, the respondent had to decide whether to "agree", "neither agree nor disagree", or "disagree" with the presented statement. Then, in the second stage, the respondent decidedconditional on having chosen to agree or disagree -whether to agree or disagree strongly or not (see Figure 1) . For the analysis, we reversed the sign on the negatively framed questions, so that we are comparing the people who agreed with positively framed statements to people who disagreed with negatively framed statements. In Table 2 , we present average patients' characteristics, overall and by treatment condition. The average age of patients was 30.3 years. 72% of the patients interviewed were between 19 and 34 years old, 19% were between 35 and 54, 5% were 55 or older, and 3% were 18 or younger. Only 39% of the patients had at least some secondary school education, 83% report being self-employed, 10% were unemployed, and 90% were married. 72% of the patients had never been to a private health care facility.
Appendix Figure 1: Experiment decision structure
The random allocation of treatment conditions had the desired effect of achieving balance across all of these characteristics. Notes: Low education = primary school or less (no completed education, adult literacy education, arabic, vocational, other); High education refers to secondary school and higher, including college and higher (university, master's degree, Msc/MA, Ordinary National Diploma, Higher National Diploma, Nigeria Certificate in Education.
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Analysis
We estimate three linear probability models. We have estimated ordinal logit models with similar results. Here, we use linear probability models both because it is one of the most common methods of estimation with patient satisfaction survey analysis (Evans and Welander Tärneberg 2017) and for ease of interpretation (Angrist and Pischke 2008) .
(1) = 0 + 1 + where favorable ik takes the value 1 if patient i gave a favorable response to statement k, and 0 otherwise, and neg denotes negatively framed statements. Because we have balance across observed characteristics (gender, education, age, and income), we do not control for them in our main specification, although we do so as a robustness check in section 3. The results of this specification are reported in Table 2 
Appendix Figure 2: The Impact of Positive and Negative Framing on Patient Satisfaction
Notes: The bars on the negative framing indicate the 95 percent confidence interval around the "negative" coefficient, relative to the default, which is positive framing.
The second specification captures the full array of treatments.
In this second specification, we examine whether including a negatively framed statement within a mix of positively and negatively framed statements affects reporting. neg_w_neg denotes negatively framed statements in sets of all negative statements, and pos_w_mix and neg_w_mix denotes positively and negatively framed statements, respectively, in sets of mixed positive and negative statements (the omitted (or reference) category thus consists of positively framed statements in sets of all positive statements).
The results of this specification are reported in Table 3 of the main article.
(3) = 0 + 1 + 2 + 3 × +
In the third specification, we examine whether the impact of negative framing differs by patient characteristic, where X represents a patient characteristics such as gender, education, or assets. The results of this specification are reported in Appendix Table 3 . In all cases we obtain very similar results to our main specification. We see no statistically significant differences of framing by these characteristics, as demonstrated in the coefficients of the interaction terms. That is, the pattern of acquiescence bias that we uncovered seems to affect patients irrespective of their gender, income, or education.
We find the same result -that the positive or negative framing is crucial to patient responses -if we focus on the more detailed "stage 2" patient responses, when they are asked -conditional on agreement with each statement -if they strongly agree or disagree (Appendix Table 4 ). Of the 11 items, 8 are significant for the neg_w_neg group and 7 out of 11 in the neg_w_mix group. The effects are slightly smaller for the neg_w_neg group when compared to the stage 1 results and about the same for the neg_w_mix group. In the neg_w_mix group, statement 4 (drug fees) is insignificant for stage 2. For the neg_w_neg group, statements 2 (cleanliness) and 5 (respect) become insignificant. The largest effect in this group can be observed for the "lab fees" item. 
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